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ABSTRACT
Responsive feeding (RF) involves reciprocal nurturing feeding practices between the caregiver and the child that encourage the child to develop
preferences for healthy foods and beverages and to eat autonomously. In this commentary, we summarize RF-related ﬁndings from a recent US
National Academies of Sciences, Engineering, and Medicine (National Academies) consensus study report examining consistency in infant and
young child feeding (IYCF) recommendations in guidelines from high-income countries, and we discuss implications for future IYCF guidelines.
Although existing guidelines included generally consistent messages about several RF behaviors, such as the importance of encouraging
self-feeding and self-regulation in infants and toddlers, they generally did not present the recommendations as part of a cohesive RF
interdisciplinary framework. Moving forward, evidence-based RF recommendations should be routinely incorporated and identiﬁed in dietary
guidance for IYCF based on a consensus deﬁnition of RF grounded in sound responsive parenting and feeding frameworks. We recommend
replicating the National Academies’ scoping review in low- and middle- income countries and mixed-methods implementation science research to
improve our understanding of how best to disseminate and implement RF-related recommendations across settings (e.g., home and early care and
education centers), taking the social determinants of health into account. Curr Dev Nutr 2021;5:nzab076.
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relationship

C The Author(s) 2021. Published by Oxford University Press on behalf of the American Society for Nutrition. This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original
work is properly cited. For commercial re-use, please contact journals.permissions@oup.com
Manuscript received April 6, 2021. Initial review completed April 8, 2021. Revision accepted April 26, 2021. Published online April 30, 2021.
The authors reported no funding received for this work.
Author disclosures: The authors report no conﬂicts of interest. RPE is currently funded with grants from the Centers for Disease Control and Prevention, The National Institutes of Health, The World
Health Organization, and the Family Larsson-Rosenquist Foundation. He is also a consultant to the Robert Wood Johnson Foundation Healthy Eating Research Initiative based at Duke University.
None of this funding was related to this project or the writing of this commentary. All authors were members of the National Academies of Sciences, Engineering, and Medicine committee that
generated the Feeding Infants and Children from Birth to 24 Months: Summarizing Existing Guidance report. The views presented in this commentary reﬂect those of the individual authors and do
not represent those of the National Academies or the committee that authored the consensus report.
Address correspondence to RP-E (e-mail: rafael.perez-escamilla@yale.edu).
Abbreviations used: IYCF, infant and young child feeding; RF, responsive feeding; RP; responsive parenting.

Background
Responsive feeding (RF) has been previously defined in different but
overlapping ways. RF definitions reflect researcher disciplines (e.g.,
child development, child nutrition, interdisciplinary teams that include both) and settings with different poverty and food-security
contexts (e.g., higher- vs. lower-income countries). In this commentary we define RF from an interdisciplinary perspective as “feeding
practices that encourage the child to eat autonomously and in response to physiological and developmental needs, which may encourage self-regulation in eating and support cognitive, emotional and
social development” (1–4). This definition is consistent with the RF
conceptual frameworks that guided the recent development of RF
scales in Cambodia (5) and Sri Lanka (6) by 2 independent research
groups.

At the core of RF is the concept of active feeding (5). Based on RF
descriptions by Bentley et al. (7) and Black and Aboud (8), active feeding involves reciprocal nurturing feeding practices between the caregiver and the child that encourage the child to develop preferences for
healthy foods and beverages and to eat autonomously. By contrast, nonRF is characterized by a lack of active feeding or reciprocity between the
caregiver and child and can include the following caregiver behaviors:
1) dominating the feeding situation through controlling and pressuring behaviors (e.g., forcing a child to finish all of the food on his or her
plate before leaving the table), 2) failing to redirect child behaviors that
interfere with the establishment of healthy food preferences and eating
routines (e.g., allowing a child to carry around a bottle of milk and drink
from it all day long), or 3) being uninvolved and ignoring the child (e.g.,
being preoccupied with a television or smartphone during meal times)
(1, 2). When caregivers over-control the feeding, not only do they po-
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TABLE 1 Summary of the consistency of recommendations on how to feed infants and young children, by topic area1
Topic area

Summary of consistency across recommendations

Safety of foods and feeding practices

• Consistent in recommending that milk, milk products, and juice given to children should
be pasteurized
• Consistent in recommending against giving honey to children under 1 y of age due to
risk of botulism
• Generally consistent in recommending against consumption of raw or undercooked
eggs
• Consistent in advising about choking hazards, although examples provided varied
across guideline documents
• Consistent in recommending that infants and young children be supervised while eating
• Generally consistent in recommending that complementary foods not be introduced
before 4 mo of age or delayed to after 6 mo of age
• Not consistent in whether the recommended age of introduction is an age range (4–6
mo) or is focused on introduction at ∼6 mo
• Consistent in recommending that the ﬁrst foods offered to infants be iron rich or iron
fortiﬁed
• Consistent in recommending gradual introduction of new foods
• Consistent in recommending that food consistency and texture be tailored to the
developmental needs of the child
• Consistent in recommending that consistencies and textures of foods offered should
change as the child gets older
• Generally consistent in recommending that a consistent meal schedule be established
• Generally consistent in recommending that young children need several eating
occasions, both meals and snacks, over the course of the day
• Generally consistent in emphasizing the importance of using hunger and satiety cues to
guide infant and child feeding
• Generally consistent in recommending that the feeding environment be pleasant and
include nurturing behaviors (e.g., verbalization, eye-to-eye contact, not forcing the child
to eat)
• Consistent in recommending that repeated exposure is needed for children to accept
new foods
• Generally consistent in recommending that self-feeding and self-regulation be
encouraged in infants and toddlers

Introduction of complementary foods

Food consistency and texture

Meal frequency

Hunger and satiety cues
Responsive feeding

1
Adapted with permission from the National Academies of Sciences, Engineering, and Medicine (12). Note: The committee used the following phrases to describe
consistency of recommendations: Consistent indicates alignment across the recommendations; Generally consistent indicates that the recommendations tended to
provide similar guidance, although there were some differences in details or wording; indicates mixed recommendations, some of which align; Not consistent indicates
recommendations provided different guidance on a topic. Food safety recommendations are not discussed in this commentary.

tentially override the child’s internal hunger and satiety regulatory cues
they may also interfere with the child’s emerging autonomy and striving
for competence (8). At the same time, an under- or uninvolved caregiver
does not provide the child with the scaffolding and structure he or she
needs to develop healthy habits and routines as part of his or her emerging autonomy.
Ultimately, RF can contribute to optimal growth and psychoemotional, social, and cognitive development as one of the key components of nurturing care (1–4, 9–11).
RF has been recognized as a necessary component of strategies to
prevent all forms of malnutrition, including stunting and childhood
obesity, because it encourages self-regulation of children’s intake of
healthy foods and beverages in response to hunger and satiety (1–3, 5).
Hence, it has recently been argued that robust, evidence-based RF recommendations should routinely be included as part of dietary guidelines for infant and young children (3). An important first step towards
this goal is to understand whether and how RF recommendations are
currently being included in existing dietary guidelines for infants and
young children.
In this commentary, we summarize the RF-related findings from a
recent US National Academies of Sciences, Engineering, and Medicine

(National Academies) consensus study report examining consistency
in infant and young child feeding (IYCF) recommendations in guidelines from high-income countries (12) and discuss implications for future IYCF guidelines. This commentary complements 2 previous ones
detailing the implications of the consensus study to registered dietitian
nutritionists (13) and researchers (14).

Synthesis of RF-Related Recommendations from Guidelines
Included in the National Academies Report
Table 1 summarizes the consistency in recommendations related to
“how to feed” infants and young children across IYCF guidelines.
Guidelines that explicitly included RF recommendations were generally
consistent in recommending that the feeding environment be pleasant
and that caregivers demonstrate nurturing behaviors, such as verbalizing, making eye contact, and not pressuring the child to eat. They
were consistent in recommending repeated exposure to new foods to
facilitate acceptance by the infant or young child. Furthermore, they
were generally consistent in recommending that self-feeding and selfregulation be encouraged in infants and toddlers. Interestingly, alCURRENT DEVELOPMENTS IN NUTRITION
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though guidelines were generally consistent in emphasizing the importance of using hunger and satiety cues to guide infant and child feeding, they did not always label these recommendations as RF. Guidelines
were generally consistent with regard to recommending that food consistency and texture be adapted to the developmental stage of the child,
and that feeding routines should be established, although we note that
these practices were also not always specifically identified as being part
of RF.
Overall, many guidelines addressed at least some aspects of RF. However, it is our observation that they generally did not group all of the
aspects of RF together in 1 section of the guideline or present the recommendations as part of a cohesive RF framework. Only 1 guideline
reviewed in the National Academies report used a comprehensive RF
framework, using the context of responsive parenting (RP) to guide RF
recommendations (1, 2).
To improve the incorporation and presentation of RF recommendations in future guidelines, a consensus framework for RF is necessary. Some RP and RF frameworks that have been used in the development of IYCF RF recommendations are presented in the following
section.

Conceptual Framework
RF falls under the umbrella of the RP framework, which acknowledges
that soothing, sleep, and play routines are intimately intertwined with
feeding routines (1, 2, 8) (Figure 1).
The central active feeding component of the RF framework is
grounded in the following steps (Figure 2): 1) the child signals hunger
and satiety through motor actions, facial expressions, or vocalizations;
2) the caregiver recognizes the cues and responds promptly in a manner
that is emotionally supportive, contingent on the signal, and developmentally appropriate; and 3) the child exhibits a predictable response to
these signals (7, 8).
The RP and RF frameworks are strongly supported by empirical research, including randomized controlled trials (1, 2, 9) that included interventions to promote a number of RP/RF-consistent behaviors (Text Box 1).
Randomized controlled trials have demonstrated that intervention
packages based on comprehensive RF recommendations delivered to
caregivers at clinics and/or at home by doctors or home visiting nurses
can improve RF behaviors and lead children to develop healthier food
preferences, to increase their intake of healthier foods, to reduce their
intake of ultra-processed foods and sugar-sweetened beverages, and to
have improved weight outcomes. A limitation of this body of evidence
is that the randomized controlled trials that have used a comprehensive RP/RF “bundle” or “package” approach to deliver RP/RF interventions have all been conducted among well-to-do families in highincome countries (1, 2).

Next Steps and Research Recommendations
Moving forward, evidence-based RF recommendations should be routinely incorporated and clearly identified in dietary guidance for infants and young children based on a consensus framework for RF (3).
CURRENT DEVELOPMENTS IN NUTRITION
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The best RF framework to use to develop practical and effective recommendations should be identified through an evidence-based interdisciplinary consensus process (13). Because feeding cues and RF approaches evolve as the child develops, RF recommendations should ideally be broken down in guideline documents by age groups (e.g., 0 to
<6, 6 to <12, 12–24 mo). In addition, dissemination documents for
IYCF guidelines should consider providing specific guidance on how to
implement RF recommendations in settings outside the home, such as
early care and education centers. For dissemination documents to be
effective, they will need to be written by interdisciplinary teams with
strong expertise in implementation and dissemination science.

Text Box 1:
Components of effective responsive parenting/responsive feeding
interventions (1, 2, 9, 15, 16)

r

r
r
r
r
r

r
r
r

r
r

Hunger and satiety cues: Caregiver identifies and responds in
an emotionally supportive and predictable way to hunger and
satiety cues, recognizing changing cues as the child develops,
and differentiating hunger from other issues that may cause
an infant or young child to fuss or cry
Soothing: Caregiver does not use food to calm child when s/he
is not hungry
Introduction of complementary foods: Caregiver introduces
complementary foods in a timely way, taking into account
child developmental readiness
Flavor preferences: Caregiver offers a diverse diet with repeated exposures to healthy foods/beverages, and avoids offering ultra-processed foods and sugar-sweetened beverages
Food consistency: Caregiver offers foods with appropriately
evolving consistency as the child develops
Portion sizes: Caregiver offers foods and beverages in the
child’s own plate or bowl and with other eating utensils (e.g.,
spoon) appropriate for the developmental stage and nutritional needs of child
Caregiver feeding styles: Caregiver is patient and does not pressure the child to eat or finish food or limit food intake (e.g., to
prevent weight gain in child)
Nurturing feeding environment: Caregiver provides loving and
stimulating verbalizations to the child
Eat as a family: Infant or child can actively observe caregivers
and other family members preparing and consuming healthy
foods/beverages in a clean and pleasant nurturing environment
Avoid distractions during feeding: Caregiver does not use
screens or cell phones (e.g., texting) during feeding
Daily routines/structure: Caregiver establishes well-structured
daily routines for eating, sleeping, playing, and bathing

Because implementing RF recommendations requires family stability and continuous access to healthy foods, equity should be considered
when translating RF recommendations into policy and practice (17).
It is important to address how social-protection policies can help lowincome families implement RF recommendations under conditions of
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FIGURE 1 Responsive parenting framework guiding the development of the Robert Wood Johnson Foundation Healthy Eating Research
infant and toddler feeding guidelines (2). Adapted with permission from reference 2.

poverty and food, housing, and health insecurity in the complex context
of nurturing care (3, 17).
We identified 3 research priorities in the area of RF and feeding recommendations for infants and young children. First, it would be useful
to replicate the scoping review conducted by the National Academies
(12) in low- and middle-income countries. Several countries have now
developed feeding guidelines for children under 2 y (18, 19) and there is
global interest in RF (11). Second, we recommend conducting mixed-

methods implementation science research to improve our understanding of how best to disseminate and implement RF-related recommendations across settings (e.g., home and early care and education centers),
countries, and households with different income levels (13). Third, to
estimate the impact of RF recommendations on feeding behaviors, it is
key to develop pragmatic RF measurement scales that can be applied at
the population level and are valid and reliable across countries (1, 2).
The RF measurement scale studies conducted by Sall et al. (5) in Cam-

Child signals hunger
and saety

Caregiver recognizes
hunger and saety cues

Caregiver responds in
emoonally
supporve and
developmentally
appropriate way

Child receives a
predictable nurturing
response

Child maintains food
intake self-regulaon

Eang Environment
Healthy food and beverages oﬀered

Posive caregiver verbalizaon
and paence, repeated exposure,
family meals, pleasant
environment, developmentally
appropriate textures and poron
sizes, self feeding encouragement

Child develops
healthy foods and
beverages
preferences

Improved child growth
and development

FIGURE 2 Responsive feeding framework. Original framework supported with evidence from Bentley et al. (7); Black and Aboud (8);
National Academies of Sciences, Engineering, and Medicine (15); Pérez-Escamilla et al. (2); Redsell et al. (16); and Pérez-Escamilla et al.
(1, 2)
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bodia and Pallewaththa et al. (6) in Sri Lanka are an important step, but
there is a need to examine performance across additional low-, middle-,
and high-income countries.
Given the globalized unhealthy first-food systems (i.e., food systems
surrounding pregnant and lactating women, infants, and young children) (20) and the resources required to develop evidence-based guidelines (11, 13, 21), it is prudent to encourage across-borders collaborations to harmonize RF aspects of dietary guidelines for infants and
young children. For example, there have been attempts to develop trilateral partnerships between Canada, the United States, and Mexico (22).
There is also a current across-borders childhood obesity initiative led
by the NIH’s Fogarty Center to share learning and establish collaborations between Latin American countries and the United States, as well
as among Latin American countries (23). Moving forward, it will be important to fully embrace the development of a comprehensive interdisciplinary RF framework and IYCF recommendations. Such a framework
should go beyond food recommendations, and also include other domains strongly linked to the feeding process, such as infant sleep routines. It is encouraging to see that the 2020–2025 Dietary Guidelines for
Americans have begun to address RF as part of the IYCF recommendations (19).
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